and Hawaiian-style rifting. The elongate structure of the entire specific experiments and studies that focus on the active edifice (Plate A) appears to represent the distribution of an hydrothermal systems.
"excess" of magmatic activity along the entire Axial Segment. The elongate North and South Rifts show evidence of "rifting" Axial as a Volcano or, more correctly phrased, longitudinal growth due to alongstrike, near-surface magma transport. Finally, the domeshaped summit and caldera argue for seamountlike formation processes, including eruption from (and subsequent collapse into) localized magma reservoirs.
The summit of Axial, with its well-defined, three-sided
The large-scale context of Axial is presented in the papers by Desonie and Duncan and by Rhodes et al. Desonie and Duncan examine the age and chemistry of the Cobb-Eickelberg (C-E) seamounts, using dredge samples collected mostly from the distal members of the chain, and find a westward age progression away from the spreading center, consistent with caldera ( Figure 3 and Plate B) and associated active the general assumption that Axial is the youngest member of hydrothermal systems, has provided the focus of many of the the progressively older (to the west) seamount chain. The studies in this volume. Floored with very recent lava Hows, same study also shows an eastward decrease in age difference some of which are young enough to onlap actively venting between the seamounts and the crust on which they are formed, hydrothermal deposits, this caldera is a potential natural arguing that the spreading center and the "mantle source" laboratory. Because of the shallow 1500-m depth of the responsible for the seamounts have been approaching each caldera floor, high-temperature hydrothermal systems can other as the Juan de Fuca migrates toward the fixed C-E undergo "phase separation," a term used by water chemists "hotspot." Desonie and Duncan, however, find that there is not The manuscripts in this issue can be divided into four broad geochemistry of the rocks. These authors argue that although categories: (1) the large view studies that look at Axial as an the geochemical data (as well as the morphological evidence) active submarine volcano; (2) the more focused summit appear to favor a very active and extensive magmatic plumbing geological and geophysical studies; (3) studies of the chemistry system for Axial Seamount and one that is separate and distinct The necessary thinning could be caused by the presence of a Rift Zone, described by Tivey and Johnson, is also consistent shallow, subcaldera magma chamber, residual heat in a with this interpretation. transport pipe from previous eruptions, or a zone of extensive The process of rifting over the South Rift Zone is discussed subsurface alteration. at length in the paper by Appelgate. Using high-resolution Hildebrand et al., using both sea surface gravity anomalies Sea MARC I data, Appelgate shows that the surficial and data from a new seafloor gravimeter, report evidence for morphology of the South Rift Zone systematically changes a shallow, low-density region underlying the summit caldera, from linear volcanic ridges near the summit to small cratered also suggesting a partially molten magma chamber at depth cones at the distal end. remarkably well-studied piece of seafloor, the recent volcanic The natural distribution of hydrothermal fauna, and the eruptions, the concurrent hydrothermal activity, and the impact of geological controls on this distribution, is described proximity of the seamount to North American west coast ports by Arquit. The major impact of submersible sampling on the virtually guarantee that Axial Seamount will continue to be an hydrothermal fauna is discussed by Tunnicliffe, who points out intensely interesting natural laboratory for a long time to come. that vent animals are very sensitive to disruption, in spite of living in the extremely harsh environment of a hightemperature vent.
CONCLUSIONS
Although detailed conclusions are not appropriate for an introductory manuscript, it is difficult not to make some final remarks regarding the current status of our understanding of the remarkable geological feature represented by Axial.
Clearly, Axial Seamount is an active undersea volcano, with
